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English Abstract of KP 2001-0022722 



NEGATIVE ELECTRODE FOR SECONDARY CELL, NEGATIVE PLATE FOR 
SECONDARY CELL, AND SECONDARY CELL COMPRISING THE SAME 

Conventionally, if the binding agent for the negative electrode of a secondary cell 
containing a nonaqueous electrolyte is made of a rubber high-molecular substance, there is 
caused a problem that the low-temperature discharge characteristics are degraded and the 
separation strength of the negative plate is very low. According to the invention, the binding 
agent for the negative electrode constituting a secondary cell and made of a carbonaceous 
material and a binding agent is a mixture of a binding agent (A) selected from styrene- 
butadiene copolymets having a styrene content of 20 to 70 % and a binding agent (B) 
consisting of at least one selected from styrene-butadiene copolymers having a styrene 
content of 80 or more and less than 100% and polystyrene. Therefore, the binding agent 
leads to an excellent peeling strength of coating film and to production of a negative plate 
facilitated in handling, and the production yield of a secondary cell comprising such a 
negative plate and having excellent low-temperature discharge characteristics is high. 
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SX|#°| Jf=S>| ^^|SAi, ^gffl a#lfO| 20%O|-y 70%O|S|-°| ^-E^|Ojj g#u-*i|s^-EH -idSjEl^- a&WI 

(A)£K ^aH! SHfffoi 80%o|^ 10 o% o|°}°| ^aeysEht|?y 3S«p| SEfe »a|^ae!°| z*o\s. 1 i°£?E] 
a*WI(B)» £tm 3i* o|*ecK ■& »S2l ^ *HSS>|- a*t*ll3. ol^cHxlfe o|gofe 3d o|| S|SH, Hi^t «ta| 

oil slow ^© i^Jl, $|go| #o|fi- S# =t= Si^K o| a*K ^3 m&o\\ 2*h S*|7h *9# 

u|S 9 *il2t> ^ 81 cK 

e 2*1- sxi#o| a S | b|«^7fl(***) asH^s oisth 2*1- s*iai ¥^oii atf^t a*t*ii2* e.^ ^hsoii 

a& 5Jo|cK 

zie, 2§^, nc»iLix|^E°i bi^^i asn°i)# oiss 2*1- a^i7i- ^sich s^^^i- gsho^ii) °[ck 
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SeH, a|^7j| Ssfl^w o|S°t- 2xh ^xisAH^ a|# 2*F a*P> ^-=£|cH 2lc(. 

a|fi 2*F S^IS2| g^UEttJ^feuSifcJDoflfe- LiCo0 2 , LiNi0 2 gs| a|S»* ^B^a^#o|i4 Mo s 2 , §a] 
^^ai(chalcogens) a«r#o| 3SS|o( acf. o|# Sfttse £ g#a| ^H, £|#o|S# 7^sj°s SZ}o)| 

tf21«fc>M o|fM|*j ^ sych. oa, ^(ftfl) Sh#ao||fe g^a|#o| assjll flSttcK hb|l[ SSSoll 3 

oissra, #g^s A|oi £i#o| get), -M^eiss amspi misoii, &i# a°u 1457W §^o| £ |g 0 | g& 

o| 457^1 2.|#°| Sa-B *»S s#S *|sWZlc}. d^o|, l4X7W ga 2-1 S-8 S^sf 

o|cH*v sHS*PI fl«H*i. 7^Jj°s §2J, ^ Sifc xhs^ai, a|#tre, 3^rS&. ^£5! be^ tt 

nsHi_K a|#n-3S a|e S ajo S 7^*[ a^# o|gs(a| g§§ a*IS *ta» -ysi- §^21 

a^Sa ej-^o| D|A||£|-*|-a| as^o| x-tsH^oi, #&a AK>I# s^ 0 | SSI-acKH Sfe gx)|7|- SiSJcl-. 

3^1*. Et-rt XHS, -g^ 5E^ ^ #fi| OISSKM A|eqaj. xj=§ S^Sfe Sfr, 5& 

o\m xhs t^sst a^s sat!- 4= spi mi son, a 7 wo* 7^sm sm. oiiacH. a^ *\\g.<H\ 

BWWte. aa# 7ra 2^7)isi n&xi a^KH sa^t y-aoi, ^ g7 n §^ ^ 

4-2556702 §Mo|| 7||a|£| 2 Si^. a£|H a^#, S^r Ah**hfe g^fc sAj| £ 0 |7| 



n&m, SbH^eH a|-#h)cH § il^-H a^lS-M o|#°| g^, S^|7|- ^^^xi-s ni^oii a|g 

2| ^oj, o|i-ygo| x|«he|cH, Sx|2| is§ a§| *i£o|| sycHAH°| yxj a^ 0 | ^xi«| xiol-Ejoj tngcf. ££ 

oil &o^s(xi szis^ ^■aij^i ga^^h ^esoii ch«i-oi asswi hh»s|7I mis-oa. 2s§ »s ^ 

*l xi^cxi 9Xo\M2\ ^3 eixi«| x-jSMslI u^cK 

i£«h, #EH°| 0|§Sh EJ-^AH 2| a«. S ^o|| #7(18101, 34{.S||£| ^oi x)(S2h°| S^o| efspl ttH^0(| a 

c(if a 7 m- 3fi7h 2JcK ol^oil s|sH ci^ S^x||7|- fj-^^tl ^l^sfe #o| £|oi 2a§ ^3 ^o| 

a-cK §sfx)|o| *7Hf# a*,^oi °^ 7 | ttHsoii, 2*1- a^i^i ^1259011 sicHAi =# ^oi 

SS^EH 5!7^X|^. s_ gaf°o| ^71| SdFOl Sh^ 3^71- 2|ClK At 7 | o|^ gJ-^XI ^KS# A^oh A^Sh7H 



^ga| aja|o(|o|| 2ioiAH°| b|4=7»| asH^«o|#°h2xha^|a| §yai£A|^£ D J 

I : : a^ a|H# 
3 : ^=4 : ^ a|=B 
5 : S-2.pl 6 : ^ 

7 : SI-?- i°JS8 : H0\± 
9 : 7^10 : &=?■& 

II : S= 

e ^g-B o|bisswi# siiasfe ^opi, in s-a ^a, "*i ^-eoii 5^cha-(o| s^oii ^s-gxi# e}aspi 

^asi°i, 5§hwo £ yo|cK 

S# 2*1- ax|# ^^a| xh| 3E.CHI SicHAH, ^= x(|sa| §*^H|s.a-( ^fj^l &^-ffo| 20% o|a 70% o|*|-oj ^aty^E(c|oii 

g^tt*iis.-¥-EH as)£)t a^i(A)2K ^ato ssiroi so% 01a 10 o% Dieiei ^atoYEKi?!! it^i s^i^ 

a^jo| sjoiH i#o S?E ( a^sNfe S^I(B)« gttsw oi^sv 50|cK 



ee a, e asai asH^s oi#si- 2*1- a^i^- i u -t°s a aa^ioii a^i ^a^i "^s se*k^)°i-cn a 
af, ^s- asF&s fiss a^#B( bi^Tfi asK5iis ^oick ci^oi, a^i hi^*i a^H^oii-c- 011 h 
si Ehas2^i-*-^sa fiaaw s-w-of^ 5!oi^k 
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5^ u|^?j| a^H^S o|goi- 2x|- a*l§ xh^^a-i, « xj)^.o| a&WISAi ^fJSl S-^ifol 20% o|ai- 70% 0| 

^g&i-^EKI^! ggfWI^eH a^slxz- a*WI(A)*K &#ifo| 80% o|aj. 100% □ ^S?!!^e|.c|2! 

g#fMI i££r «a|^HS!! # ^0\E. 1*®S*M4 4jB|£|fc a*WI(B)» ?tf«W olgsfe 3do|cK 

Ci^0|, Ap| B^fl£7K ojXh x|s 0 | 5-30/jn^l *H^0|±L, ^7| E.^ H£0| C||»£M a*t*l(A) 3! a«HI 
(B)s| o.3 0|av 4 0 |*FS. 3do|cK 

££°h g- b|^?j| 0|S» 2^ 3*1^ #^o S Ol^S QXjx-ilOil £p|°h ^£°| «M ^&*K 

LiS^f ^th^£f## ofe S^&nK u|^3( S^H^S ^his ^o|cK q^ol, u|^t|| a«HQi|o||fe cHI^SJ 

EK^S^ 2do|cK 

o|bj» «fc ^ oil s>|*H, 2J£7|- ^l, *|gsp|o|| u|*HJM0 a*H«l 2*1- a*IS ^» 3§ ^ 

SiJl, cItM-K 2oH°!i 2 ^ 2a|o| ^3 7fe*HScK o\mn Aj#o| »#Bfe o|#fe ^HS! »S 

lfo| 80% o|ai- 10 o% □l°} < 2J A|a!^Efqo|] §fM ££-^ »a|^HHS3*&| Aj^^l^ a*WB)7F Bh^oi X |. # c«7H 

oj-ji E^ojX|-0j| ^£|CH, ^13! IMrlfOl 20% 0|A} 70% 0|^o| ^1S!^E|-C|0!! ^U^l^^ AjEJjH| - 

a*wi(A)7h a*WB)» **kh ej*wai» a*w?i ^soiana ^zts^. a*WB)7i- e^axm ciph hi*^ 

a| ^99* gpll a*Wls| « E | So| §£.7 1- ^7i| a*[*U£| ah°|ah 0 | *h*^7| t£H^o|am 

a^sjcK o|oi| ix|-a|. x)s ^xj ^ah 0 | »#ecK a*MI(A)fc 2*WI(B)t^HSfe- 2S aiff ^EW?!! So| sj-B 

H^-^o| ^CHAi -^AiX|7| £|7fl ^)7| ttHSOil, feS ^^H^- 0|§gCh ^ AH^Oil 2^|(A)fi| S7|- 

oil Sim. ah^o| xh^o]|o| g^oi shMEioi, =eai afaiasE7i- $\^o\\ ^§ ^ su^. 

ah^oii me a*raiA) §y a^(B)ai &^ xHadoojoii ma>w t a«r4(A)« 0.3 01^ 4 0 |^ §j a*r*ii(B) 

« 0.3 o|av 4 o|3h^ 3fe 330I uUfxjsl-cK 

b]-^: AH^.^.A^ *joj^oj t oj^Ao^, a|° i a^bJ-ji|x| SE^ ^3^^.-?-E^ ^CHA|^ ^(^,)Ao^^ Bj-^g 650-1000°C 

s| $£S^|oll>H ^^l*l SE^ ^a|oh 600-1 300 °C^I ^£ES^I 

o]|a^ tiKIt)^^^ fi^: #o| sii, 0|S^ t^HS, ^If^oi o|§3|-oiSE #cK 3 #o||AiSE 

^ AHM7|- b|-a5|*hcK Efi, §S ^o{|A^ Bh^ -Z|gnjo| ^(d(002))o| 3.35-3.40 Ao||Ai c ^ 

»s| aS^a| a7|(Lc)7F 100A o|^oj ^o^o| b|>^§|-cK £E& f ej-^S AH^ojl^ fj.^ o|S|o||s, O, B, P, N, S, SiC, 

B 

4 C §S| 0|S 5Hh#S SfhoFCiB^ #C|-. Ci^0|, ggo £ SA|£)^ Eh^ AH^.o| oi Xh X | #e 5~30/an£] 3d0| 

b^^js^K fi^ xn^°| oj^l- a|#o| 3|og «^ Eh£*uo| S7^ §ifo| §q]^7| tcH-&oi| *\x\ g&fo| o| x-j 

& ^ScHI o|§H|^ a|#o|^# S7| s|-*j-^o^ goj-^u- ^ sife fi^ ah^oji ^7 1 a&^fe £i D 4 

gg^l^l^ S^loil SicHAH ^o^| X | g^-b S7| S5E*l|o|g ^-^o|£)-je #cK oiigq), ^e||°! 

£1^^, MS, #, ElEh. #om ^Ej|oja|^:^°| s^oj| q^, s\& ^ B# ^a|A|^i ^, Al-Cd 
§o| OISS^K ^o|, SS*llSAife. § SEfe ^ffgo| bHf5|^x|e|, g ^goi|Ai^ #o| 7^ b^^^cK 

g »yo|| o|gs|^ &#^ol|fe SJo| ^ a|ss^ *jo|^r 4fM, SJo|g^ f>^#, a|#*^ *jo| ^ 

S**, ^7| ji-g-A}- sm-# ^o| such n goilAii, a|## Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Mo, W Sa| 

o|av ssfsfe mj- >4SHo|uf Ahgsfe 3do| bUH^hcK ^o| iggf, JloiiMxi S£# 

5 as S£oj|^, LiCoO 

2 , LiNi0 2l LiMn 2 0 4 #0| SE, o\Wt€r o|*«F>m ^^^l ^# S^- S#S# H JS^^£ #cK 

6 gJ-goil 5icHAio| s ^ go) £ gx}|fe ^-ah^ ax|oi| ^oiAi t s^bjsn- SJo?|x| S^l- a^^ AH^o|°j 

(acetylene black), ^IS »a| , aH« #^ § ^(furnace) M^l, m^, M<£ ga| m^^^, B^^, 
g£| £3^ MH, S^Ih, e g^l g^, t^o^, &|^&# g^l fl^twhisker) 
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^, AW^e gs| ^ ga|2||yg! S£*ll #°| ^7|ia£ «|fi. goj^cK o|#e Em o|#o| 

xtsa- ^ sick 



& tt*Soi| SlcHAi u^^thS^ ttBSSal a^lfe £*HS£7|- 3001c oi^oj #a|cHo|cK ofl^d), ^aloiia^, #a| = 
mat!!, #a|E||^Bh#^soi|gS!(PTFE), #a|«|y alG!!g^-£aFo| = (PVDF), e|| H£ft^£ bo|| | Aft ^2 s n ^ 

as! sbsmkfep). Ei|e S ^«£eoi|gg!-^s^fisaa«iyoiiEas sssmkpfa), bsni y e-iei-^i An^^en 

siHS! §§Sil SSNiya|0!-#MSHa|M^soi|i@i astM, oil a 3! -31 ebH?£^I a S*tMI(ETFE 4* 
saig^sHaiM^soiigsKpcTFE), S^u|y alB-fl^B^fis. n S gg ggfj-xiK £Sia-E|Ea[t^£2 
oiiyS! §flf*l oi|g@!-#ssHa|#^Sso||iiy ggti^l(ECTFE), S^u|y a|H-«(AiB¥£s. S£«H-e|£b» 

^soiiaiy sbemi. #^uiyaia-^#^-ssDiisuiyoiiEi|s-Ei|Ea^easoiisa! ssimib m ^ aw. 

o| goiiA-i 7f§ uterae #a|»*H*iya|H(PVDF), § a l E|| ma|-g^£ = o|| a a (PTFE) goi sjck 



§^o| ga«isAife s*i<*i aiow t^s^f t!H7ixi afe a?i as£*iioia ^sdoi^xi b^k oji^dh, xhss. 

Ai ^N°]a|^, SHp°I&, Ell!-, ^Ifeom ^E||oia|>i^°| s^ol| e|& sEfe -E# jz|^ *)a|£[ ^o| o| 



S^a| £S5|oi|^ £flx|L4 s| oil, #a*H, o|g ia*H, 5! a *+s| S7WIB o|S» ^ 

81 cK #a*H^ Sx|o|| SicHAi, smgstB °J^?|x| gfe ^4f§^ *H^o|°4 ^Sdo|-sx| o|§S ^ &cK S£K fi 

& ffl-So|| °Jo|a|°| b|^7j| gsH^I-B §°H°-K n S°HcH| S^Hslfe- aisg^^ ^ahje|o| suck a|^S°H^>H^ oflacH, oil 

a@!namo|e(EC), H^sai7i-Mbi|o|E(pc), -^se!^f-ML-iio|e( BC ) > biya^Mmo|e(vc) ssi e4««»)^i-Mmoi 

H*. c|nflH^aM|o|e(DMC), qo||H^fMM|o|E(DEC). oUiHHimMMlOlStEMC). t| HSU^MMIOl H(DPC) gs| M 

^^ujioi^^, serous, ^^Diia, n^ni^ma, H^s^oHa §°i x|«^ n^^^tit, y-"hssmi 

B*l 1.2-c|DflSA|o||EKDME), 1, 2-c|oH*A|oHa(DEE), o||*A|o||*A|o||B(EME) S^l a^«# o||e|| s#, E)| 

EafslEfEa, 2-D0HE||Ea^|=aaa #s| a-^oi|E||=^., c|Dfla#^A|H, 1, 3-c:|^^, SSol-olH, oM|Ho|-n| 

= , ^l^llifO^lH, E|^4i^, Ol-AHeqeg, ~ ^JZ| Su| e §] , M^^l^, 0|| 1 SinZiahoj , S>4oi|^E||2, H^IS 

^chI^NI^, £!^H&|o||^Ej|s i eainiisAiDiiEK ^£*IK tsa, oHa#s&, 1, 3-^1 oil a -2-o | □ | C[^EB.\ A|t, 

3-Diia-2-^A|-^a|A|-b, H^^e!7hSM|o|H ^£*H, E||ea^|=SH^ , oHgo||E||s i 1 , 3-H^.&#a, ofMt, 

d|DilB#^A| = f N-Diiaaal-E gs| b|H^S^ ^7|§dH# # ^ SicK o|# ti|^gDH^ if 2% 0|^g ^^o|-oi 
A^ohcK n #oj|Aii «^ A^gAi- 7|-fiM|o|eo| se^ »^ ?|-aM|o|Es|. Af#§^ ^ml-||o|e 

°J X|«^ 7fMM|0| eo| £fl-7||7F U|-a5|*|-CK & ^^OiiAi^ A«| , 0«1 g ?I"MMI 0| Efi|- Ah#S^. ^^U||0|^# 
S0||7|-7|-S U^^J^CK 

0|«s| SdHo« SSH£|fe alSSSSAife oflsq), LtCo0 4 , LiBF 4 , LiPF 6 , LiAICI 4 , LiSbF 6 , LiSCN, UC1 , LiCF 3 S0 3 , 
LiCF 3 C0 2 , Li(CF 3 S0 2 ) 2 , LiAsF 6 , LiN (CF 3 S0 2 ) 2 , LiB 10 CI 10 . ^^^1^ ?\<=m^<L^\m, 4fi||yg^ 
BIS #S « 4» StlciK o|B a|#g-E E.^ ^ 2# o|^« a^^ ^ Sy^lSl, ^*l LipF 

6 # as-A|7|^ ^do| ac|- um-5|*|.cK 

* tteoii 5io|AHo| mt>\ *Ytt*\m s^h^-e- onnH^iimo|eflFoiiiioiiH^aMioi=B aewof, xixih 
o^ah upf 6 s a«HO|oicK oiB a^i l hoii s^h^ *«i aasi^i aw eh waom ^ 

^ ah^^I ifo|u|. Sx|o| 37 |cH| 2.\t>HM gagf o|§# ^ Si^f. a|x|3^S^I u|^g°H°1l SsHlfB S-gs|x| 
SMEh 0.2-3mol/l0| bj-Bj-xj^cK o.5-2.0mol/IS ofe 3do| Mcif u|-a«l«hc:K 

o|*K & ^A|oflo|| qi^oj, iJ-^^Aj ^SS-cK 

(^A|oi| 1)£E 10|| g. a-°|o| 3a|o| ^EFtH^K £°jo|| $icH S-^^s 1-B ^EftHcK 

S^J LiCoO 

2 9\ £gxH^Aio| ofA-iiaa! M^I^K 5£o}, a^xi|^A)o| #a|4M^oiiaa!# #tfo|S 100:3:7^1 ^U-o^, #S^1I 

S *l^(37mmx390mm)^ Sth^ ^I^^K ^^0|, 0| S^(1)o||^ ^□|&^| E|^&(2)« 

EhgOil, *H^^H ojAl- A|# 20/zm^l *llt^S^ ^BS! I, h ^lf0| 50%^l ^a^^ E KI^I g^^l^ 

^Ha'»#»0| 85%^l ^a^HEfc|ojj ggfj-^l-i- g&a|S. 100:2:22-1 u|B£ ^&ofZL, §gxi|# 0|gS|-O| fi||0|>iH 
^a^o| £ S qi|g Ai|^S-cK -i-^l yfflo|| £E^, Mfi ^. ^9 *l^(39mmX465mm)^ StfoW 

^^(3)# ^il^oi-cK o| -^(3)oj|5E M^^l^l e|=&(4)# §^§P SicK 1 a| o|| a y x|| a | o|^g^ S^H^. o|^cH£i 
^a|7|(5)^ S^(D^ ^^(3)^l Afo|o{| 7HAH£|JL, S^{imea|7|5ah^(3)o| fi^(i|«}8tf£S as|s|o| 
(m*5^)S SicK o| ^&^°| 4Wtk>||fc #a|H^S@!^i|a| S^&(6), (7)S h||*|«W B4 Mi£S& ^Hl 

o|^(8)o|| tfeittcF. =LB.\JL a| = (2)B 2.^iHf fl*ltt *?«K»P«)(10)o||, B|£(4)B «|0|>i(8)fi| 

oil ^ §gscf. ci^oi o)ihh^mio|bs|. oiiaDiia^Mmo|eo| ^n|u| 1:301 ^^§ d hoii a^HSMAi 6#¥-s=^i- 

e!^E|#S fei^l- 1.5mol/l7|- a^H^I# 7h«m, 7^^(9)# 7i*j a] S?-e(10)°S ?S§ ^toK Sa|(a)# 
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^4 H srach £E. &3£S2 11S g*|s| E«K>|j1, ^ yxfe 5H|o|^(8)7|- o\ziS asm SICK gx|a| *|=^- xjg 
17mm, £0| 50mmO|cK 

(u|jaoi| i)^xHS£|-Y^2i a«teHB»o| 50%a| ^as!^E^|oy ew« §§f H l ioo:4£| uis 

a S»«hoi o|#sv oiaidit, ^JAiofl ia} #ii«pfl «KH S*I(B)» u|jnoi| is sh«ch 

(ti|jnoi| 2)^.=°| isfHlf gsj-^ggjafol 85%2| ^B?!!^-BhD|oii ggff*|| EffSS & 0|2|o||S, u|j201| 13| ^S^MI 
*M *MSe Sx|(c)» b| jaofl 2S *hacK 

oi^ as,^i7h c+# 3*#si a*i(A), (b), (c)oji cH«H>t. *ie &a ¥^eai atai alias «ratcf. c^oi, 
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